of water, resulting from heavy rainfall, is received in a short time, increasing the water level and changing the conditions of existing habitats.
Introduction
The feeding habits of fish communities in streams have been addressed in some river basins in Brazil (Castro and Casatti, 1997; Araújo et al., 2001 , Castro et al., 2004 . These environments are most affected by human activities when compared to other larger freshwater systems such as rivers and lakes. Furthermore, streams are environments subject to periodic disturbances (Gordon et al., 1995) , especially during the rainy season, when a large amount geographical coordinates: site 1 (order 2) -22° 23' 36'' S and 47° 53' 08" W, site 2 (order 3) -22° 22' 10" S and 47° 51' 22" W, site 3 (order 4) -22° 21' 63" S and 47° 48' 48" W, site 4 (order 5) -22° 24' 74" S and 47° 43' 34" W and site 5 (order 6) -22° 30' 97" S and 47° 39' 49" W) in May, July, September and November of 2005 and January and March of 2006 (Figure 1 ), contemplating the drought and rainy seasons.
The sampling sites were characterised according to the predominant substrate type, riparian vegetation, degree of shading, type of current and mean width as shown by Rondineli and Braga (2009) .
A sieve, an electric fishery equipment, gill nets and fish-traps were used as fishery equipment. A sieve was used on bank vegetation for ten times in each sample site (except for sample site 1, due to the local characteristics: lack of marginal vegetation and low water volume). Electric fishery equipment was used in sample sites 1, 2 and 3. such as lack of swimbladder, presence of single gonad and thorns for anchor (Braga, 2004) are conspicuous features of fish species in streams that enable species to adapt in these spatially limited environments.
According to Vannote et al. (1980) , the increases in community diversity occur with the increase of orders in lotic water bodies: in streams of small orders, allochthonous resources prevail; on the other hand, in the biggest rivers, autochthonous resources prevail. Somehow the items depend indirectly on the native allochthonous material for survival. Thus there is an intricate food web of weak and interdependent links (Alvim and Peret, 2004) . Braga and Gomiero (2009) pointed out that for many species that inhabit mountain streams in the watershed of the Ribeirão Grande, in the eastern Serra da Mantiqueira, the use of autochthonous food items were common, especially larvae and nymphs of insects. However, the contribution of allochthonous items from riparian forest is indirect by serving as an energy source for heterotrophic organisms as larvae and nymphs of insects, which serve as food for fish (Uieda and Motta, 2007) .
Insectivory seems to be common to most stream fishes both for those with diurnal or nocturnal habits and also for those benthic or nektonic. However, the plasticity of the opportunistic species can ensure survival in severe conditions found in these types of environments (Teixeira et al., 2005) . Another important factor is how the food item is presented in the environment (fixed, buried or mobile) and the ability of the fish to catch and eat those items which enable resources division and reduce competition . The surrounding landscape has great influence on both quality and quantity of food items available to these fish communities . Knowledge of these food chains is of paramount importance for the understanding of these fragile environments still little known and relatively preserved.
The aim of this work was to describe and classify the food preference of diferent species in a community of fish in Passa Cinco stream, belonging to the Corumbataí River sub-basin, a member of the Paraná River basin, São Paulo state.
Material and Methods
This work was accomplished in Passa Cinco stream, which is one of the main rivers of the Corumbataí River sub-basin. It presents 525 km 2 of drainage area and its course covers about 60 km, from its headwater in serra da Cachoeira, a component of the complex of serra de Itaqueri, located in the local authority of Itirapina, with an altitude of 1,000 m; until its mouth in the Corumbataí river, with an altitude of 480 m. Nowadays, 51.72% of its surface is occupied by planted pasture area, 14.13% by sugarcane plantations, 15.67% by native forest and 0.74% by scrubland (Valente and Vettorazzi, 2004) .
Six samplings were accomplished in five different points in Passa Cinco stream, contemplating sites of order two, three, four, five and six (with the following Figure 1 . Hydrographic map of the Corumbataí River sub-basin, showing the sampled sites (modified from Garcia et al., 2004) . 1) Sample site 1; 2) Sample site 2; 3) Sample site 3; 4) Sample site 4; and 5) Sample site 5.
Results
We analysed 576 full stomachs of 28 species (Table 1) . The food items found in the stomach contents were immature Diptera (Chironomidae, Simulidae and Chaoboridae), immature Trichoptera, immature insects (not Diptera), immature Plecoptera, immature Ephemeroptera, immature Odonata, terrestrial insects (Coleoptera, Hymenoptera, Diptera, Homoptera), insect remains (locomotor appendages, wings, antennae, elytra), arachnids (spiders and water mites), annelids (Oligochaeta), worms (Nematoda), crustaceans, plant, algae, seeds, detritus and fish.
Grouping these food items into broad ecological categories, we observed that the autochthonous resources were present in most diets of the species studied, corresponding to 58%, while the allochthonous resources accounted for 30%.
The list of food items present in stomach contents of species that had few stomachs analysed is shown in Table 2 . Immature insects (with a group of Diptera, Trichoptera and not Diptera) were found in the stomachs of 7 of the 11 species considered, insect remains were present in the stomachs of 5 species, terrestrial insects were common food items to the diet of 4 species and plant in 3. Eigenmannia virescens, Pimelodella sp.1, Prochilodus lineatus and Parodon nasus showed in their stomachs immature Odonata, Nematoda, algae and detritus, respectively.
The values of GFP for the species that had more than five stomachs examined are presented in Table 3 . The higher levels of GFP belonged to the following items: immature Diptera (preferencial item for Trichomycterus sp., and Imparfinis mirini and secondary to Cetopsorhamdia iheringi), fish (preferencial item for Rhamdia quelen), detritus (preferencial item for Apareiodon ibitiensis and A. affinis) and insect remains (preferencial item for Odontostilbe microcephala, Astyanax bockmani and Bryconamericus sp. and a secondary item for B. stramineus, A. altiparanae, Piabina argentea, A. fasciatus and A. scabripinnis paranae) .
The correspondence analysis (Figure 2 ) showed the formation of three groups: the first with the two species of Apareiodon, which feeds mainly on detritus, the latter formed only by Rhamdia quelen, which feeds mainly on fish, In these places, the passages of 50 m were determined, where the equipment was placed for a single time, without a contention net. Gill nets (with mesh sizes varying from 3 to 9 cm between adjacent knots) were used in high order sites (sites 3, 4 and 5). The sequence of gill nets was determined at random and remained submerged from the end of the day until the next morning. The fishes were put into plastic bags, and afterwards they were fixed in formalin 10% for 2 days and later transferred to alcohol 70% until the accomplishment of the analysis.
In the laboratory, the fishes were identified until species level. To evaluate the degree of stomach repletion (filling state of the stomach), the following values were attributed: 1 for empty stomachs, 2 for partially full stomachs and 3 for stomachs completely full (Braga, 1990) . The stomachs with repletion degree equivalent to 3 were extracted from the visceral cavity for a subsequent study of species diet.
The grade of feeding preference (GFP) method (Braga, 1999) was applied to stomachs considered replete. This method consists of attributing values to food items found in certain species, according to the participation of each item in the analysed stomach. The value 4 is attributed when only one food item exists in the stomach; when there appears to be more than one item for the stomach, the adopted values are 3, 2 or 1, according to its participation in the analysed stomach content. The value of GFP is obtained through the sum of the values attributed to each item, divided by the number of analysed stomachs. Thus, food items can be classified as absolute preferential (GFP = 4), preferential in high degree (3 ≤ GFP < 4), preferential (2 ≤ GFP < 3), secondary (1 ≤ GFP < 2) and occasional (0 < GFP < 1).
The diet width of the species was verified by applying Pielou's evenness index (J ') with a method of re-sampling (bootstrap), that allows comparisons between species through overlaps of the values of confidence intervals. The niche overlap among species was obtained by Pianka's overlap index (O i,j ). This index ranges between 0 (no overlap) to 1 (complete overlap). According to Jaksic and Marti (1981) , a low overlap occurs with values between 0 and 0.33, an intermediate overlap between 0.34 and 0.66 and a high overlap between 0.67 and 1.0. For species with high overlap, we tested the existence of significant differences in exploitation of food resources by using the technique of null models with the RA3 randomisation algorithm, which maintains the niche breadth and randomises the structural zeros, as proposed by Gotelli and Entsminger (2004) .
The GFP method was used to analyse the food items by season and sample sites. The Spearman test (Siegel, 1975) was applied to verify if there was a correlation between the items ingested by the species and the sampling time (drought and rainy seasons). The Friedman test was used to verify if there existed any correlation between ingested items and sampling sites. To analyse the relationships between species/food items and sites/food items, a correspondence analysis (CA) was applied on two contingency tables (Greenacre, 1984 apud Chabanet et al., 1997 , one for the GFP values of food items for each species, and one for the GFP values of food items for each sampling sites. Table 1. which had a preferential item or secondary items in their diets (Figure 3) .
Of the total combination pairs of species, 29.4% showed high overlap (Table 4) , which occurred mainly within species that consumed aquatic insect larvae. However, those species showed significant differences in the exploitation of food resources (p < 0.0001). Rhamdia quelen did not show high overlap with any other species, because only their diet includes fish.
The values of GFP for each item found in stomach contents examined in each sampling time are shown in Table 5 . The items with higher values of GFP were immature Diptera for the dry season and insect parts for the rainy season. The Spearman's test did not reveal significant difference between the items consumed by the species at different times (r = 0.836, p < 0.05).
The values of GFP for the food items found in stomach contents examined in each sample point are shown in Table 6 . In site 1 the item with the highest value of GFP was immature Diptera, while in other sites, insect remains and the third group formed by other species that consumed mainly insects (immature Diptera and insect remains).
The highest values of Pielou's evenness index were presented for Imparfinis borodini, Characidium zebra and Astyanax sp.: these species consumed a wide variety of food items, being all these items considered occasional. In contrast, the lowest values of this index were found for Rhamdia quelen, Apareiodon ibitiensis, Odontostilbe microcephala, Apareiodon affinis and Astyanax bockmani that consumed less variety of items, showing preference for one food item (Figure 3) .
As the confidence intervals for Imparfinis borodini, Characidium zebra and Astyanax sp. were overlapping, the diets of these species showed no significant differences. These three species also had similar diets to Cetopsorhamdia iheringi and Bryconamericus stramineus, which also ate a wide variety of items, but one of these items presented secondary importance. Cetopsorhamdia iheringi and B. stramineus, in turn, had similar diets to the other species, (site 5). The other food items consumed by the species were found associated with other points (sites 1, 2, 3 and 4).
Discussion
The rivers with native riparian vegetation provide a wide variety of food items, mainly insects and plants, which have great importance in food webs and survival of tropical freshwater fish (Lowe-McConnell, 1999 ). Alvim and Peret (2004) concluded that both autochthonous items as well as those of allochthonous origin are dependent on riparian forest, hence the importance of conserving the forest to maintain the ecological balance of a river. In the Passa Cinco stream, the analysis of the diets showed a preponderance of autochthonous items for the different species of fish. The autochthonous insects were very important, but the allochthonous items are the base of the food web in low order streams, feeding the prey of most native fish (Castro, 1999) . Braga and Gomiero (2009) analysed the feeding of the fish fauna in oligotrophic streams of the eastern Serra da Mantiqueira and found that most species used food sources of autochthonous origin, based mainly on larvae and insect nymphs.
The presentation of food items of uncommon or rare species is of great importance for understanding the biology of these species, even if they are beyond the qualitative and quantitative analysis. The species which had very few stomachs examined showed the same trend, more frequently containing autochthonous food items, except for Cetopsis gobioides which ingested terrestrial insects.
The immature Diptera and other insects were the main food items ingested by fish of the Passa Cinco stream, being a common feature in the streams of the Neotropics (Uieda et al., 1997; Casatti and Castro, 1998; Mazzoni and Lobón-Cervia, 2000) . However, most of the items were occasional, showing alternative habits of these species. Omnivory is widespread among stream fishes (Abelha et al., 2001) . The omnivorous diet, however, is only possible if the species has morphological and physiological adaptations in order to make use of the food item (Gerking, 1994) . The species that directs the feeding habits to certain autochthonous food items such as larvae and nymphs of insects and periphyton, for example, need to have a mouth with specialised adaptations to seize these items Braga et al., 2008 Braga et al., , 2009 ). Cheirodontinae and Tetragonopterinae have visible changes in the mouth in relation to dentition (Britski, 1970) , which makes these groups report to an omnivore diet. Therefore, omnivory is not opportunist, which denotes a lack of preference; omnivory is a wide possibility in the intake of items available. The plasticity of species enables the use of a wide variety of food resources in adverse conditions, where less tolerant species would not be able to establish themselves (Teixeira et al., 2005) .
The great diversity and variation in community composition of aquatic invertebrates in streams throughout the year may be the explanation for the extensive overlap in the diet of fish (Angermeier and Karr, 1983) . The was the item that showed the highest values. The results of the Friedman's test indicated that the food items found in stomach contents of species sampled in different sites were not different (χ2 = 2.36, p > 0.05).
Through the CA (Figure 4 ) it is possible to observe the presence of an environmental gradient, going from site 1 (headwater area) toward point 5 (mouth), which is confirmed by the physiographic characteristics of sampling sites (Table 7) . Plant fragments, seeds and worms were the food items that were associated with the higher-order site Table 2 . Relationship of the alimentary items found in the stomach contents of the species that had few analysed stomachs (n < 5).
Species

Alimentary items Geophagus brasiliensis
Insect remains 
Corydoras flaveolus
2.34
habit with a predominance of insects in rivers of Serra do Mar (Gomiero et al., 2007) . However, Gomes et al. (2000) characterised this species as omnivore-piscivores and Castro and Casatti (1997) showed that this fish was predominantly insectivorous. These variations occur as a result of ontogenetic changes in the diet of this species, insects are preferencial items for fish in smaller length classes and fish for those of the largest length classes (Gomiero and Braga, 2005) . The presence of a gradient, going from site 1 (headwater area) toward point 5 (mouth), reflected the environmental characteristics present in each of the sampling sites, whereas the bottom type, marginal vegetation, degree of shading, current type and mean width founded for each site was particular as shown by Rondineli and Braga (2009) . In the lower orders of stream, the primary production is low due to shading from the riparian forest (Rezende and Mazzoni, 2005) . The entire food web is directly or indirectly subject to the contribution of allochthonous material carried into its bed, which is used by organisms that feed at these items, different micro-habitats, periods of activity and tactics used to catch food can minimise the effects of overlap (Casatti, 2002 , Esteves et al., 2008 . Sabino and Castro (1990) found several cases of high food overlap in the diets of different species and found that they had differences in spatial distribution and feeding periods. Similar results were found by Casatti and Castro (1998) who observed that the foraging activities of two Characidium species occurred during daytime, whereas in Trichomycterus sp., they were predominantly nocturnal. The diets of Apareiodon affinis and A. ibitiensis are very close because of the large taxonomic similarities of the two species, and also the oral apparatus and feeding behaviour, as found for the species of the wetland Curimata (Sazima and Caramaschi, 1989) . However, the times of the day which species forage, the preferred sites for feeding and the occurrence of these species can reduce a possible overlap and food competition (Wootton, 1992) . On the other hand, if the food source is plentiful there is no competition (Aranha et al., 1993) . The catfish, Rhamdia quelen, presented omnivorous production and also increasing the number of fish that consume algae and periphyton (Power, 1984) .
Most tropical waters show seasonal variations caused mainly by hydrometric fluctuations (Lowe-McConnell, 1999 ) that alter water levels and affect the habitat and thus food availability (Aranha et al., 2000) . This way, it is expected that during its life cycle, the Neotropical stream fish encounter temporal and spatial variations which are eventually reflected in their diet (Power, 1983) . According to Esteves and Aranha (1999) , depending on rainfall patterns and local features, seasonal variations cannot be detected in the diet of the species. In the Passa Cinco stream, no significant difference was found when the food items were analysed in spatial and temporal dimensions. Thus, it is believed that in spite of possible seasonal variation in the habitat structure, the food resources should be available throughout the year and along the extension of the stream, as observed by Esteves and Lobón-Cerviá (2001) for Atlantic Rainforest streams. Braga (2006) states that the food resources, while limited in some streams, remain constant throughout the year, since the system remains in equilibrium with the surroundings.
The determination of the importance of allochthonous or autochthonous items in the diet of a fish community is difficult due to extensive interactions and dietary differences of these species, leading to a consumption of a variety of items according to the availability in the environment, which makes the plasticity very common (Gomiero and Braga, 2005) .
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